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Analysis on the Construction Cost of Reinforcement and Protection

of the Jacking Frame Bridge in the Underpass Railway
ZHANG Rongfei ZHANG Shengfeng
( China Railway Eryuan Engineering Group Co. ,Ltd. ,Chengdu 610031, China)

Abstract ;: The jacking construction technology is widely applied on the frame bridge in the underpass railway. With the
improvement of rail classification, running speed and safety protection level ,railway reinforcement and protection project
should be strengthened to ensure the safety of railway traffic during the construction. Thus the cost of the project is
greatly increased. By selecting three cases of jacking frame underpass railway in this paper, various indexes of
engineering and economics are compared and analyzed, and the important factors influencing the railway reinforcement
and protection engineering in controlling the whole jacking frame project cost are put forward. Therefore, the
constructive suggestions on reasonable control of the investment in the jacking frame are put forward, and the reference
bases are provided for the quota design and investment estimation of this kind of project in the future.

Key words:jacking frame bridge ; underpass railway; reinforcement and protection; cost; analysis

W 5 3 o Ak - 3 A 1 v e R, I IO B
s N A SRS HE A g P 2 . T Tt
HEZRME T 2 Bt AR L Bt A4 e e , Bk 5 o ]
B r TR RS TR BT R B 2= B A1E
TR S 1 7 7 R A AR B v o BEAROK, T2
R TR M A EE o A SO B3 8

U7 H H3:2018-01-11
B RAR T (1984-) 3 AR

K, B G T RE SR 28 B T RE ) TR AY, 48
Ja BT N [ B4 TRER 23 AN o IRk
B 7 AR X A HE SRR 3 A1 F) 532 e R B P, O i
FIRMETREM IS HRE, W25 IS HESEF ) TR

B

SI3cEat TR TR . TOOEAE AN T 2P e In (E1 B b TR R T [T ] R gk 1R ,2018,9(3) 275 - 78.
ZHANG Rongfei, ZHANG Shengfeng. Analysis on the Construction Cost of Reinforcement and Protection of the Jacking Frame Bridge in the
Underpass Railway [ J]. High Speed Railway Technology,2018,9(3) .75 -78.



53

SRR A U RE SRR T 2 BB [ 9 3 TR A0 20

2018 46 H

1 TRHE 229 £ B 00 B B 4 T AR
RigitmE"

R I o T oy o 2 R A kI T RE A T rp
o FE B B, 1R 20 I (R0 T A 4
M) 5, B MIE R 4 TR F BN AR L
ZRZS I HEZEA b LA 35 HE SO0 B AT 4k o %
SN0 B AP O T TR S A R A
1.1 &ERESME

HEZEAT Tkt Ty, B Sk BE PR JE ) RAA B, DA
M5 &R 2 B IR S50, 16 AT 2% 4
DAL M T A b i 20000 it 1 6% B3 L ) B A R i A 7
TN AL, S5 G E N TR, HATE % BE A 8k 2
S0 e B T D AL TRk, it DAY
it TAE G2 R 6 5, 5 s 7l B R M i , DA e
AR T 9 ) %o B AT 43 5 A 5 el o
1.2 IERFHELE

2 1 B AR 2 AN Tl E S b AR 28 ) SR I
T A TAF LA M L A A0 B TOUIEAE G — R i e
JREMSE 2 X6 T2 52 e 315 Bl P A b SE A T A0 B . R R JE e
I AR AR )2 Y K e [ 45 A S ] 1 — T
B A M DT 1 3 1 7 3 T, 9D s B e e
AT, 3 B 3 i H
1.3 BERETRME

Shy ik G it Tk R v R A B B R A O, ToUE
TR T THE ST 9 042 266 B A R S A T O [ . %
MBS 7RI R B BaE A, SRR IR
R AL AT ek R A AR N T e T A B
SRR ], R R IR B AR o

2 R ERTREAE ZR AR 4L L % £k B N [E] B
EAMN iy

SCREREI 3 AR IR BE LR T SR B T A
HEATAHT. TR S B S B TR

R 1R,
F 1 EREFEUR R L 20 E 3 T2 e
5 H 444 HE SR 6 30 1 B 0 18 T 248t

OO FHMREHREEIN, FLE 1 x8m, Ti i 1 142. 8 m?,
IR RAREE , IE38 s @R A — M T, 4R B 510k A D
TUHE PRIz 2R E SR 3 x 16 m D Uit T f 2 4%
B IEFLAEIEREIE 2 s OB HE 1 25 0 1 2R FH 7K 8 7Kk 3 1 3k
WAL VAT SEAS RS AMINAS 15 m 5 Y B9 B S0
CORE 265 A PR 0 2 0 SO A7 0% 2 AT 3 2 () 5 ) B 3o B 7
MR S FLHE AR

OfL T Hof ks L 5em, fLE5 1 x 16 m, T i 1
426.6 m® , T 5F 2 Rk, IEAC s @R — R LT, 28 % i
IR JT D A SRS o (8], HE B2 2% % o 515K 1T (16 + 24 +
16) m D Rl THERREE S ZLIESERIDE 2 OB AL R
SR KV 7K B0 R S TR BT A TE 37 3 I K S 45 15
m i P DAY 1) 5 COPME R A 96 00 2 B B A e 2k 4T
TESN [ 5 SR L By 4P R A2 FLAE HAE

1 -16 m
HEZAT

OM FHBETZEBN,FLE 2 x9 m, T 428 m*, T
252 Rk, Sk S £ 60° ; @R RAL A PR IR Tt £k
0 SR DA % 4 2 i [ 5 — L 2R % R
(16 +24 +16) m D Tjifs TfF 25 A2 FLAT R X, 56 —
LB MR (16 +24) m D 75t T G245 A 425 FLAE 2k
Tl 2 5 (3D % Fe v 28 M (361 R 7K 8 7K 3 8 5ok 6 K i A 188 3 T
FETE S ST BE SMUAS 15 m 30 Rl P B0 B R T 20 s DRE A 4
Wﬂﬂiﬁ%ﬂ%ﬁ%%iﬁmﬂﬁﬁﬂ ;s @R IL BT PR AL
AR

Hespie

3 TRHEHEZEHT L B& A0 B Br 4R T2 E M
a
HRAR I 3 AEHE A M1 T A 2460
BULIEA PR YA 0 2 s o

x2 MHEERFIERERRIUSE

i TIEHE 42
AR e | ks ik BB 5 CEV SRR
%
E%}\“ ﬁ
il o sl B = D a0 il | 2 |
z = v |/ N 2 [ 1 2 | g i = | L VA | B
oot | 2| B | 2 | | 2| 2| | B o O Vo XX | ||| | | BE |
e g e R ok R 3 = e B | F 8 e | O | | || B || o | |
h%ﬁﬁgi%%]%mj%ﬁ JpﬁLﬁ%ﬁﬂjmﬁyﬁ ﬂ%*ﬁ%’fﬁ?%’"ﬁﬁ%@@*@ﬁi*l]?:
ke HEA I o IEA | | e
Ji 2 S 2 #® % i R
i
3.1 ZKEMERFLSETEZRLESHR B TR et R O A ZRAR DGR ™ 7 A OR T

ARIEZEHY 3 A THEHEQUAF I F R 734 H TR
i, HA N E 2R B 32 [ 2006 ] 113 45 304

#[20101223 53 BIE A, bR A BR F oh
] Bk ik 2 B ML DTS Bt A PR R AT B BRI A Tl A5 R



3

KA K AF  TUEHE AT 1 5 Bk BN 15 By 4 TR A 0 A

2018 46 H

O B fE A, S AT A AR AR 3 PR
£3 ERRHERFREEN S

WH #4858 1 -8 m fEE4LHH 1 -16 m HEHLHA 2 -9 m HEZLH

o) TR PEAE i‘éﬁ’ He Al PEME i‘éﬁz el PEAE i:'éﬁz L il

/JC /(J6/m”) /% /70 /(J6/m”) /% /JG /(J6/m”) /%

1 T A3 369 001 2 582.59 8.38 677 585 1 588.34 5.70 1198750 | 2800.82 | 10.81
2 HEZR 1A 474 278 3319.41 10.77 2239980 | 5250.77 18.84 2769 597 6471.02 | 24.98
3 o3k 572 902 4009.67 13.01 1 665 708 3904. 61 14.01 863 323 2017.11 7.79
4 BN P | 2 185800 | 15 298.15 49.65 4668 894 | 10944.43 39.26 3 624 888 8469.36 | 32.70
5 | BfHE K HAL TAR | 800 688 5 603.92 18.19 2 638 585 6185.15 22.19 2 629 484 6 143.65 23.72
Gt 4402 669 | 30813.75 100.00 11 890 752 | 27 873.31 100. 00 11086 042 | 25901.97 | 100.00

2% 3 AT HESAR I H /45 3B T REE Al LML
TILA AT

(1)1 -8 m HEZAF .1 - 16 m HEALAF 2 -9 m HESE
AT 2 8T 1560 75 47 53308 R PR 1 o R A0 3 1
FL B 23 51 49. 65% .39.26% (32.70% , Hs #r it 34
M 32. 5% o ACH— TR A a8 a8 K T HoA 4550
H AR A T A, P D s ] T A A OB

(2) HEZR FE AR S3 38 TR 1 o7 1200 3 1 119 B
153 5 4 10.77% (18.84% (24.98% , 1t 24 /n
T 25% o Wbjm BOHAt T AR O 5 B A I00 H B 1 L
153 5 4 18.19% .22.19% (23.72% , ¥ #r i HL 249/
T 25% o T T AR R ST K TRE 1 5 s o o FE AR T
LRHHEZR B 3 TRE A 7 b (N i 5 7 — 250
AR THESR F2 40 | B S At TR A T S bt

K TGEE 22 R T8 A, T DL o) R M A B
PRI , 4 36 Jonn [ B3 47V Ay TOU3 HE 280 it 1 v i
TG B TR S b TR, L TR AN E R T T AE
G T B R H A T AR R Y, T HL I K T AE AR
FRE A, LA H TR, e TR
Hh e S ST IR S AT
3.2 XmERGFIREAFHTENUNE S
XTI H AT M 43 B Z S5, H 6 S B
Bidp TARATIE A 4845 20 B, 4% B D Rt 158 2 | 22
(RSl B SR Bl P bk BEAT £ 1 S LK
JICEL S P B LR B T ARG 5 AT TR T
ZEA T HT AR A TR A I ] K Ak B A i 1
I 2545 T A s SR A S 1 B A it TRk o A
BIWLEA PR, K 4 PR,

R4 EEURHAE LG L B 0 BB 4P IE N S 4T

T H 44 8% 1 -8 m HESLH 1 -16 m HEHLR 2 -9 m HEHLH
YA Y i AP Y s i AP Eaell i AP
i) I:dg JNIT in} VR e~ ]ﬁg'ﬁl\fﬂ ﬂlEI 1:/]‘ Hﬁ{ﬂ =N ]’Mﬁ'ﬁl\{ﬂ ﬂlEI *ﬂ‘ Hﬁ{ﬂ P =N ]’Mﬁﬁl\{ﬂ 'J'EI*H‘ Hﬁ{ﬂ
TR ST AR PR =4 /9t /9t 7% B /5t /5t 7% 5 /5t /5 7%
Jita 1A 1L 6 743979 123 996.5| 34.04 6 1117295 |186215.8| 23.93 6 721982 {120 330.33 | 19.92
o FESLRE m® | 677.5 | 747636 |1103.52| 34.20 | 679.4 | 811257 [1194.08 | 17.38 | 535.5 | 715485 | 1336.11 | 19.74
% B m® | 129 | 142760 |1106.67| 6.53 550.4 | 663754 |1205.95| 14.22 | 289.8 | 329944 | 1138.52 | 9.10
j]m” WEA e m> | 386 | 234995 | 608.80 | 10.75 1710 | 1160201 | 678.48 | 24.85 2160 | 1391995 | 644.44 38.40
;E}.? %{gﬁ;ﬁ%ﬁf@ km 2 316430 | 158215 | 14.48 4 916 387 |458 193.5| 19.63 2 465482 | 232741 12.84
Z E
N m? | 142.9 | 2185800 [15298.15| 100.00 | 426.6 | 4 668894 |10 944.43| 100.00 428 | 3624888 | 8469.36 | 100.00

& 4 RS HE SR AT 0T 2R B0 [ B 4 B4 450 I T
FERE M AT LA LA JLASJr E 44T o

(1)1 -8 m HEHLHF (1 - 16 m FESLAF 2 -9 m HEHL
v (18 it T8 5% R ok B Al %) 43 00 AR 1 3 400
1 491 605 JG .1 928 552 JT..1 437 467 IT., Ff i 2 % b
im0 B B 53 00 Dy 68.24% (41.31%
39.66% , M LA 35% b 1 (L) /LR
1 -8 m HEZEAF (147t T 92 S A Ll 3 30 T A% 19 o5 Lb
a2 Lh b iRF] 68.24% , FEEE A 1 -8 m fE
ZRMr Y D R TAE G ECR AR, LSRR
PRILA , 2 AR OR

(2) B A B 7 28 Y 4 10 TR 3 Hr g o

234 995 5.1 160 201 G .1 391 995 JG, Jif i £k BBl 37
JnE TR 5 B B B Bl O 10.75% | 24.85% |
38.40% , . 1 5 (L) KRFL#E 1 -16 m J 2 5 (FL) HE
ZE 1 B A B ik 3 0% 2 I AR 3 A Y o bR A
24% o T AP AR A R AR B TR A 43 T T AR A
PR B 0 [ R A 0 B A 4 i AE 15% \20%
LIRS

HH AT L, S 3 o i B 4 i B 2Rl DAY
Jit A5 % R A At o T e, LR kB A B S
(B85 it 07 4P A 403 RS /N, 1o T ORI R A e
SRR K TR T M 0T PR R R B R DA X AR AN K, BT o
W et A /N, I, FE T RS R A B D



53

SRR A U RE SRR T 2 BB [ 9 3 TR A0 20

2018 46 H

TR it A8 5% e 3 24 s T AT B I O HE SR
FENNE B4R TR 2 DE I Je e e R T B

4 HERIE

L I B 7 AR T 2k 1) TOUREATE AT it T
T TAREOARMEE K, e MU =, A o FER A — 1007
TR AR . 2RI B 4 TR RSO S A e
R TRE RO TR S 4 Bl o A SCad ad ki 3 4
HESRATF 1) S 4911 A 50 Ar T EHE 2T Hh 24 % o i By 47 TR
R ZEDER IR S L] e B P13 vp 580 4 0
FCA i, BT 2 T0 0 HE 2R O 5 B P il 1 LA 2
FE

(1) BEAT RSN By 37 T2 M ad HE 2R F2 AR TR
AT , BN R A TR A A P ol 1 A AR T
Hh ST SE T, B MR R T B N T D S8 R 3
B

(2) FEB it 2R i i [ By 47 TR E, 75 BEE$E D
TR it T8 532 e S 42 o) B AT 6 R T SR Y L, o s A
P8 /PN

SE W

(1] ZEgle At 24605, T 2R B M U T R ARE T 4 5 O 1 8 Py R0
[J]. ki TRERME TN, 2015,30(1) :20 - 26.
LI Xinbo, YI Xingfang. Discussion of Budget Compilation Related
Question in Underpass Rail Pipe Jacking Project [ J]. Railway
Engineering Cost Management, 2015, 30(1) ;20 —26.

[2]  FEdi FEBRBAEZEN TR 2 MoE st sk 22500411,
TR AL, 2016,31(3) 28 — 11.
WANG Jing. Analysis of the Difference Between 2 Kinds Quota
Billing of Frame Bridge Project Under-Cross Railway [ J]. Railway
Engineering Cost Management, 2016, 31(3) .8 - 11.

(3]  FEfb. TG THARTE T BRSHE ST s n I [T ] #ir i TR,
2016. 31(25).111 - 114.
WANG Xu.

Application of Jacking Construction Technology in

Crossing the Frame Bridge under the Railway [ J ]. Value

Engineering, 2016. 31(25) .111 - 114.

[4]

gk B TR B R STAE A R 2R Tolk Fel X T B T =
TEETERBE L TR 2 - 9.0 m 445 TR %E + HE R — 50
[RJ. BHR: o8k — By TR WA RTTE A ,2013.

China Railway Eryuan Engineering Group Co. , Ltd. The Budget of
2-9.0 m Reinforced Concrete Jacking Frame in No. 3 Road of
Industrial Park Municipal Work of Haidong City Underpass Lanzhou —
Qinghai Railway Project [ R]. Chengdu: China Railway Eryuan
Engineering Group Co. ,Ltd. ,2013.

T T TRER A RIUTE A A G341 R AR B BARBE L
015 2B R ST A TR 1 - 16,0 m SRS 1 5k - AE ST — i
BLR]. RS : Hh 8k — B TR A BRITAE A 7] ,2015.

China Railway Eryuan Engineering Group Co. , Ltd. The Budget of
1 -16.0 m Reinforced Concrete Jacking Frame in G341 Baiyin to
Yinchuan to Yongdeng Highway Underpass Lanzhou-Xinjiang Railway
Project[ R]. Chengdu; China Railway Eryuan Engineering Group
Co. ,Lud . ,2015.

ik T B TR A IRTTE L Al i TR SRS T 28 T iU Bk K oL
ELFET -8.0 m WATIREE LAERAF— P [ R]. B#R: sP gk B
TREERIA IRTTAE L A, 2016.

China Railway Eryuan Engineering Group Co. ,Ltd. Project Budget of
1 -8.0 m Reinforced Concrete Jacking Frame in the Xinhong Road
Underpass Gantang — Wuweinan Railway Interchange in Gulang
County [ R ].
Co. ,Lid . ,2016.

TIEM AR BKSL I8, A5 T o B U RE AL 38 A 507 i 5
MERILI ] BRBE TR 45 21, 2015,30(1) 143 - 48.

WAN Hongpeng, HE Yuming, GENG Lifen, et al. Cost Estimation

Chengdu; China Railway Eryuan Engineering Group

Method and Application of Underpass Railway Jacking Frame
Structure [ J]. Railway Engineering Cost Management, 2015, 30(1) .
43 -48.

PR ie[ 2006 ] 113 5, 8k M S A (B30 TR BT AE T 5 2 ot 7 1
[S].

Tie Jian She [2006 ] No. 113, Measures for the Compilation of Design
Budget of Railway Infrastructure Projects[ S].

Petie[2010]223 5 gk TR E W[ S].

Tie Jian She [2010] No. 223, Budget Quotas for Railway Projects
[s].

(¥t Fnedd a7F)



